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The stability of the atsmospheric motions is investigated by
means of & twe leval model on 2 sphere. The dependence of
the cendinional ta ility and also Ehu various characteristic
moetions on the differvencs of the ecirculastion index &t the
chogen levels L4 ﬁﬁv sﬁig”* An example of the progrosis
of tb@ pressure ficld fs givan ot the basis of the preceeding

Lhearg,

pharic motlons waz examined in a sevies of

studies, by the Sovists: E. . Blinova {1}, €. I. Marchuk {2}, Is. M. Kaeifets

"

(33, C. ¥. Hemshinov, snd by the foreign avthors: Charney (4), Huo (3},

A

{6}, and Spar (1L}, by mesns of the soiution of the linssrized eguations., In
theae, the majority of the ¢ited invesulgators restricted themselves to enly
- . A “ ‘.. "l ., .
the qualitative {comgruance) ¥gwwabkwee of the characteristisz properties of

the particular selutions of thase eQuations with the typleal pecularities of

p:»

real pressure centers. Yo the capeeiny of such parcicular solutions the usi=
stable waves are bagun. The distribution of the stable and unstable wavaé; its
influence on the motion, end the evolution of the pressure sysiems 5re not
examined completsly in this. Besides that, In the cived werks either the com-
plete meridionsl extents of the disturbances sre not considered or are con-
sidered tos crudely. (Phillips [71, Fleagle [8]). The ststed restrictions do
not permit the ;&valeped theasry to be adapied to the guantitative investigations
of the zezl pzeéﬁur@ fislds,

In the present work, we, just as stated by the Soviet authors, do not-

make similar restricticons which permits 2 poseibility of edapting the theory to

the progrosis of the pressure field:. 4As long g2 we study the wotlicn on the




planetary scale, it is necessary to examine the solution on 'a sphere, As in

the work of E. N, Blinova [ 9], we take for the initizl equations the following:
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‘Bere Y iz the streamfunction; @ is the radius of the earth
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P #u
R is the verrvical veloeity: f{é} is & standard disuribution of density;
. ol ; y " 3}
¥ = P is a new independent variable; <]
is a standard distribution of prassure N is the mean vertical temperature,

We shall take the boundary conditions in the foon
¥
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‘g =0 for T RO
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FPYia3e as P

Wz shall divide the whole thickness of the atmosphere by the variable

E inwo four parts through the points }l' = o. 3 30:‘:%«3}5 ?1 = o8 (seajmb
gt = 01 (Feewbk}) | 4 approvimate Ef\/% F)y a parabola and take

s boundary conditions *{\# \QQ jn = {?r ‘J%}Aé = 0 .

"Here (f: V&-}Q is the vazge of %V‘é  at in.fixaity, {.\?" ,\-{‘e)% is. the
vaiue of %"‘v’:: on the eaxth’s surface, " Then we ebtain that |

?'\!z. =z 4 Q’\fi (% --"‘7:;) ; where Kg Vi )1,. is the value of
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gitute it into equation{d.

¢ obrain:

A
= Ve st v 3 soo vl .

Then we can find

We shall write down equation {1} at

nd E S , and eqg on {2) a £ = o5 . Inbthis we shall sub-

ritute for the height derivatives of \‘}! the difference relaviens. Excopt
AL 7 .

hat, in the texm &%’) %) we put P = f(\'/l + ifJ3) . Finally
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£ the third we shall have:

from the first two equations by means
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We linearize our equacions in relation to & west-c¢oast o

he work of E. N, Blimova [10].
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vere (%) is the circulation indes, which we teke independens of latitude.
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Later we obtain by a simplef tvansformation:
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will gatisfy this sysvem if for E and  Vy we take solutions of the

of Lezendre functious
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thiz form we chbizin the system:
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The system has a non~-trivial solution if the determinant of the unknowns

ig equal to zerc, The last conditlon gives an equatlion for the determination
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The value of &~ obtained in the work of fhiliips (7) is similar iu form,
howsver, the paraueters heve & differens meaning in our work, From the firstc

eguation (3) we find the relation between F: » and E-; . We obtain than:
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We notice that @, b e , just as j2m | degends solely

on & (i.e. on the difference of tha cireulation indesxes  at our chosen
fevels and dees not depend on the same indexes). This is evident bacause

" P a,\. - ) )

Gn' 4oy +oty =¥ . The expression for &  indicates

the pﬁssibility of s complex value, i.e. the loss of stabilicy, The condition

of stability is determined by the inequalivy:
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After f ixing,the xnequaliry {83 is elther satisfied or not depending

on Lk , which can change from day to day. The remaining parameters (en-
tering into g and [\ ) are standard. We have M, an Iinteger. Conse-
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quently, A takes disereta values only. For more suitable rspresentation of
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fall in the -intexrval

of ivstabiliisy, IYm this osse the speed of propogation of hoth types of waves

e , -~ !
ig ens and the szme snd is equal to S . Thevefore the critleal 5 and
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» - ] .
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In consequence of (7)

- ! I "
C‘M = k. _G‘w on =

A

Futting the ewpensions of the inirial field imio spherical functicns
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